CELL CIRCUITRY
In the retina, ve types of neuronphotoreceptors, bipolar cells, retinal ganglion cells, horizontal cells and amacrine cells -are wired together to form one of nature's most complex circuit boards. When light hits the retina, it stimulates photoreceptors, creating an electrical signal that is conveyed through other neurons of the retina to the optic nerve, and then on to the brain.
WEIRD WIRING
The retina comprises a thin layer of light-sensitive tissue at the back of the eye. This intricate structure is essential for vision. 
RETINAL PIGMENT EPITHELIUM (RPE)
A layer of epithelial cells that lies beneath the photoreceptors. It forms a barrier to blood vessels in the choroid and mops up harmful substances that are shed by photoreceptors in response to light. 
Bipolar cell
Responsible for transmitting signals from photoreceptors to a retinal ganglion cell.
Retinal ganglion cell
Relays signals from bipolar and amacrine cells to the brain through long projections called axons that form the optic nerve.
Horizontal cell
Regulates the signal that emerges from several rods and cones. 
Amacrine cell

2
Human stem cells derived from embryos are shown to assemble into primitive mini-retinas 4 . The resulting structures are larger and contain more cones than those derived from mouse cells in 2011.
4
Human mini-retinas containing all main retinal cell types layered correctly are created 5 . Although the photoreceptors are not mature, some respond weakly to light.
6
The hereditary diseases Leber congenital amaurosis 6 and retinitis pigmentosa 7 are recreated in mini-retinas. The models give fresh insights into these retinal conditions.
7
In April, researchers create relatively mature mini-retinas 8 . The cell layers are well organized and the photoreceptors are developmentally advanced, with the potential to form functional synapses.
In August, the UK National Centre for the Replacement Re nement and Reduction of Animals in Research awards NewCells Biotech in Newcastle, UK, £1 million (US$1.27 million) to develop mini-retinas for use in drug screening.
8
The US National Eye Institute launches a US$1-million competition fund to advance the development of mini-retinas.
EYES FORWARD
As well as e orts to generate retinal cells from stem cells, researchers are making rapid progress towards growing whole retinas. As such models become more sophisticated, re ecting not just the range of cell types but also their organization and function in the eye, these mini-retinas will prove invaluable for disease modelling and drug testing.
The human retina contains a population of dormant stem cells. In some animals, including zebra sh, a similar population of stem cells is activated in response to injury and can regenerate all retinal cell types to restore vision. As researchers' understanding of the repair process improves, mini-retinas should enable them to explore whether the human eye might also be coaxed into regrowing retinal tissue. 6 S E P T E M B E R 2 0 1 8 | V O L 5 6 1 | N A T U R E | S 3 RETINAL REPAIR OUTLINE
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